Abstract. This paper presents an Ontology-based approach for dealing with guidelines concerning the usability and the accessibility of Web applications. We report an ontology which provides a formal description of concepts used to express ergonomic knowledge related to Web design. This paper demonstrates how to employ such Ontology for organizing ergonomic knowledge by the means of guidelines and, in particular how to employ such guidelines during the inspection of Web-based user interfaces.
Introduction
Usability and Accessibility are widely recognized as important requirements for user acceptance of interactive systems. These requirements become even more critical due to the hard concurrency between Web sites (e.g. electronic commerce applications [18] ) and legal commitment for quality of information delivery (e.g. Accessibility responsibility of content published on the Web) [23] .
Most of the currently available knowledge concerning ergonomic Web-based user interfaces is currently available by the means of guidelines which may cover Usability and Accessibility issues. These guidelines are largely available in many different formats with contents varying both in quality and level of detail [10, 14] . Many studies have shown that careful application of guidelines had positive impact on usability [13, 18] . However, the use of guidelines is not straightforward for developers and evaluators. On one hand, guidelines are quite often described in natural language so that they must be interpreted before to be properly applied to the user interface. On the other hand, the availability of large amount of guidelines sources makes difficult to identify those guidelines which better address the problems for a particular Web site. These problems have lead, ultimately, to the development of specialized tools for organizing guidelines [11, 19] , authoring tools for assisting users (i.e. designers and authors) to provide accessible and usable content [16, 17] and tools supporting automated guidelines inspection [1, 2, 20] .
Several tools supporting automatic inspection of the HTML/CSS code of Web pages emerged as a valuable approach for improving usability of Web applications [3] . Such tools are easy to use even for non-experts; however they have some limitations. On one hand, these tools only operate on fixed elements HTML tags and attributes thus reducing the scope of the inspection to user interface elements which are only available after the Web applications has been implemented. By doing so, only guidelines that can be translated to HTML tags and attributes are inspected, and quite often part of the semantics of guidelines is lost during this translation. On the other hand, rule engines and guidelines are tight coupled by hard-coded algorithms automating the inspection of user interface elements. So that it's very difficult to modify existing guidelines or to introduce new ones into these tools. The cost involved on the introduction of new guidelines might prevent the evolution of these tools towards the inspection of other artifacts (e.g. models produced according to Model Driven Engineering and Web Engineering approaches [4]) and/or new technologies used to build Web applications such as AJAX [9] . It is noteworthy that most guidelines do not refer to HTML/CSS elements/attributes or any other particular technology.
Behind all these concerns there is a mapping-problem between the way guidelines are usually described and how they can be applied during the design and evaluation. Our main assumption is that an Ontology-based approach could be useful to overcome such mapping-problems by providing a formal and non-ambiguous vocabulary. For that, in this paper we introduce an Ontology for dealing with usability and accessibility guidelines for Web applications. The rest of the paper is organized as follows: section 2 introduces an Ontology-based approach for organizing and encoding usability guidelines using such Ontology. Section 3 describes the organization of guidelines. Section 4 presents a general discussion concerning the use of such usability guidelines at different phases of the development process. Lately, section 5 presents a discussion and final remarks.
An Ontology-Based Approach for Encoding Usability Guidelines
Currently there are several guidelines sources, some of them devoted to usability [18, 19] and/or accessibility [21] . Sometimes guidelines compilations are presented according the application domain, for example: Graphical User Interface guidelines, Web guidelines, mobile guidelines and so on. For the purposes of this paper, we designated by the term guideline any recommendation that could be applied to user interface of Web applications. Guidelines are expressed in natural language and it leads to several difficulties: ambiguities due to the natural language, guidelines expressed as general statement (no explicit indications on what should be evaluated), misunderstanding of the actual meaning due to the loss of context, etc. For instance, the guideline "Test the navigation design" is too imprecise and must be interpreted. One possible interpretation of this guideline is "(to) avoid pages that contain dead links and pages that contain no link". Thus, before evaluating a guideline one may give an interpretation when needed. However, it might have different interpretations of the actual meaning of one guideline sometimes due to the difference of their level of expertise. This problem is inherent to guidelines and evaluators will always be confronted to this difficulty. However, a standard vocabulary could provide a formal and non-ambiguous description of concepts embedded into guidelines. Once this vocabulary is well established guidelines can be written in a declarative form using the terms contained in the vocabulary.
